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(54) PLASMA PROCESSOR 

(57)Abstract: 

PURPOSE: To prevent without providing any 
heater reaction products from being deposited on 
an insulator placed in the periphery of the 
electrode of a plasma processor. 
CONSTITUTION: A thermal conduction member 
44 with a good heat conductivity is sealed in an 
airtight way in the inside of a shield ring 43 of an 
insulator placed in the periphery of an upper 
electrode 41. Since the heat generated by the 
projection of ions on the shield ring 43 when 
generating a plasma is transferred to the whole of 
the under surface and the outside surface of the 
shield ring 43 by virtue of the thermal conduction 
member 44, the temperatures of these surfaces 

are increased for the depositions of reaction products thereon to be prevented. 
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1 

±fflesx«T«B«ffi©'>^< tt>vvfna>-2r©Esa 
uic&a-r siea#©(*igi5ic. m&m*ifi&»tt&mm 
m><%®\z%A2wtz\tz®wifrz, x^xvj&a 

a. asanas nfczisaat-r*. »*«uc 

[0 0 0 1] 

[ga±©fijffl#»] *aaii. Seattle?* b-c. x 
y ^ > if mm tf s &«© x? x^mmzm® 
icm^x^xvaaaafiicw-f **)©■?<&*. 

[0 0 0 2] 

[ft*©&ffi] «**&fl*«**#aaXci-fcXfc* 
©aaoaaBfcXy^i'ifl/r. 

aar * fc © ©aa t u tx > ymmwrn £ nx 

3 ttT £ X AHH £X y 5 1 > XT 5 «k -5 fc b fcgStt, 

[0 0 0 3] *»*»*BBK:*tr>Ttt. HRWC. ±SB€ 
& t T$«8i t Sffia^rt ©±TC»W S ttTEB U 

«»ut, aaartfc*Ai,&ffla*fx**Bai*, * 

[0 0 0 4] £©«£, «Atf±««K"3t»TJ4. * 
#*h*S*5fca&. *©«3a«lClftiB:fl£*»EfiSn-5 

»«a»*fc»fc, *©aa»t:tt. aaa*>&&«7 

*-*X 'J >if)WB»*6ft* 

[0005] L^b^scns«»ft:©SBCtt, sa 
a©»K±oT*4-r*RUs:*j«*39«ft»"r«**n*» 
r^j oft*) . nn**©**aa 

au a=B»»*H£Tr4**nt>**. ^-©fcs6f3j^ 

*©#Rfc.fc^TttBElMiaft©tta©B±. ®££ 

[0 0 0 6] £©a©HK«fcKfK£aa«, ®&*<S5 

n*aKW**fc», «*Ha*ltJ:oT»l»f*t- 
5Wtt*b^ffiffi©£ffi^SHlCJa0tttt 
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2 

[0 0 0 7] 

[»W**»tftl/J:5i:-t*BB] 1/*>U£**&, -t©«k 
5 t»»#lcae*itfc«J:S t ftM*B o 
t-^oaaaRfcBaa/'fXaaiiBSnfcD. 

a*rt©7*9XT««atu n&©xy?>£raaicXM 
fc*4:. *©a«aa#«art:u axht>a»fcoa< 

[0 0 0 8] *Bat^jfc*aK«*TfcSnfct>©Tr 
*0. *©J:5Kt-^*HH-*J:ta:<. «®EB© 

[0 0 0 9] 

[BB£»fc-rs&©©¥§H wKawsa^-rsfc 

*MIT*L. '>^<it>ine.±»«ffii:TeB«ffi© 

v£§s££-b\ aaart©«aa#K»bT«a€iw 

ifc^m*>-#©«ffl«KteB-r**6»#©rt 
»t. &£««<&»fce£&M*m&(c&A£nfc;: 
tftaatr*"b©T**. c©«^, j&aftrta&ics 
tt4fi»«»©aa«c» K2is^-rn«^*»s 

[0010] 

wm »aai«jM7*5XTft«fts«&B. cattle 

«») ©SMtt. 7 , ?XT+©-f*>3j*x»u 
«toTS5st^s. jKDt€rK«afr©watcB, s*e 

©ai*. ccD&aaac&Bdn. aaeaaif^/t 

-bT^4XU7©a®fc^Sfii:&5. f ot, MSKX 
U7©aa«cttR*ftJ«ftj9»ftai/rJ6<a:»), Sfeft 

»i/Tv»fcRjt:ftj«a , b»*an*©T**. 
ffiica^tttf. e*si5«tt, ^5-t<«Si»^©s®jfi< 
tcsx-r-5^ f8a#aa©a«*a<-r*j:tj8«-c 

40 

[ooii] */tfi*ei5«tt. aa#©i'3aicaaK:» 
AatiTt»*©T, e«ss»iur, aea**^»& 
^a*t». 0n^«7^sx^A^>-e©», ^aa^un 
bn (Ji?n>7-'f h^-f H) «£eav)T<b. aa 
X7X-7ici8$n*^<h«^< > aaartsfsa-rsn 
tttfcu. asfcii©«^, 5aKifit>aaaa**a" 

7;w5x>>A«toaea**WTan«, 

50 tttUTffl^-&dt*«T?$-5. 
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3 

co o 1 2] ^vTtm&ftmz&ttz&m&ttomm 

CO 0 1 3] 

mum mr. *^w*x^9 i >^®icigfflu&^ 

««**ftHBK*^#«Wr«t. Hlli**lMllC 

3a#tttt*«4*^UT»ii!isnTv»*. wtejasiE 
aatg8-r>5 i ©#3s#:'i7iA car. r&xAj tv> 

CO 0 1 4] IMBtH: 7**614. lieiMSdHR6fttf 
3 ©JgSB£>E»-f 7 KJcoT^fcSn 

Tfct), £©#P$«I7«. jaS!$S3^ffl5fclS:e$nT 

•sin*. ^*ffla^2©mi£tt*56«-rsfe*, wis 
co o 1 5] itEU~fe^6». sffi^fcaLasnfe 

Sfc&©#!f8ffl51K (H***) jWRtt&*iT*D. » 
■fcT** 6 ±©«>XAWftBf3e«*t:IWW* Z. t**"It6 

CO 0 1 6] *&WBlH:7**6±fctt:, tfXAWSK 

:©#tft?f HB, 0 2f;:-?-©fi"ji£*Lfc«fc5 
tc. MAtflMtttOlUI 1 2«#!M3 PftCDMMH 3 
fcJ:-3T±T*>6*»Ufc«J«**U $&a&8§3©fl. 

ill 2fcfl«oan*i:. ^©^-n>*ici-DT^x 

AWH fif^-Vy? 1 l©±SlCK*ffiJt^n^«t^ 
1*, «««7 ?>7fC£?T>7XAW0JIMreffJEr 
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4 

CO 0 1 7] BSMM:7 , *6±©Hfflfctt. 
7 1 l&KifJ:5lcUT, ¥M*»«Stt©rtfil7*-* 
*0>7*2 14*Klt6HTV»«. £©^$17:*- rtX'J 

8B2 1 a. 2 1 b«Snt*t), l*jJi<W©S$2 1 
a©±M«. MEM?* 9? 1 l©±ffiiffi-ifc« 
J:3tc«*sn, C©aSB2 1 a©±ffi'4. 

7 1 1 c«»anfc^x/\wo«B«TiB3jt«««n 

10 «. Jl©rtffi!l7*-*X'J>y2 ltt. 

©Xs^>7>-h©i9H4£|6]±3 

CO 0 1 8] iHBrtffl!l7*-*X'J>^2 10ftNlC 
tt. TOW*«tt0^7*-*XU>$f2 2j&tRtt£> 
nTt»*. £©^7*-;&XU>^2 2tt««t**r 
*©rtH*2 2att. lWf2l*Jffi!l7* 
-#X'J>7*2 1©SS&2 1 bO±fc«BSn-5«t5C 
LTKttSftTH*. ftoT, rtffl7*- #7.'J>7"2 
I©*fla£*t«l7*-#7JJ>7*2 2©rt^53i:tt. 

a? HE*a«2 ibirt«*2 2at©a»"ca^UT^ 

5. &*ftfl7*- **U>jr2 2©^jq±MI22b 

■4, ^«fco©»ia»«ic^$n, xziiwz-rnm 

fc#aj*n**5KftoTt»«. H©ftffi!l7*-;*7X'J 
>7"2 2t4. «a©->-;UH'J>^4 3t*fc. 77X 
v©ffi«Kf±«l6SWUT^*. 
CO 0 1 9] 6 OKHKtt. H2fcjj*Ufc 

CX0«ftU>?2 3. 7 y U 

JVVj h) ©A's/7;l/«2 5*<ffi*n, SSfcJIOA'y 
30 7;l/« 2 5 Oft/TOl*. 5£©£ft# 2 6 CttLTtfA' 

6©±T«ifc#oTc:©ny7;w«2 5"b±T«rfs«i 

J«ifcoTt/>*. £©A*y7;Hfi2 5fcH*»©2?L2 

[0 0 2 0] *dtHMaS2©±gB(C«, 7;US7-A»&* 
*»»$»»3 1. 7;P5X7A^e^S^!K©»ai7* 

40 ^©^7*^-b3 2©±a5lCtt^at«S?S3 2 

[0 0 2 1] WI2J£Stffi«3 3tt, BI2lCfe^Ufc«t5 
tC. /ty7^«3 4*BfjeWIHT±T1«fcafc#Ufc+ 
^«)g&WbT4J»3, S6KAy7JU«3 4K:tt, $ft 
©ffi«?L3 4 a*«MSnTV>5. C©ffi»SB#3 3© 
4>*»=»4^»A«3 5^KW6n. S6lCA;l/7*3 

6, 3 7. »JiRia8i5©it»©'77>70-a>hD-7 3 
50 8*^bT» ffla^fX«l&iii3 9fre><DXy?>*f% 
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(4) 

5 

3 3 \Z& tf* 7)VWl 3 4 ©ffilRTl 3 4 a Sffi CTffi 

[0022] itafeftftgB;|*3 3©t*ic«. ^e^7;p 

n-fV- Y 4 0 ©Tffiffl!llC*ViTtlJtil-9-fe^ 6 t*tfi 
TSJ:5IC. ±66«®4 1*t ) h 3 2»Cto 

T3t»*nr^*. ;r©±SK«ffi4 1 
#^Sv''jn^e.^o, *;vh4 2icioTifseft^ 

7U-M0. 3 2»CHSSnT3jaUT^-5. %1tZ\ 10 

©±85«g 4 i mmm-Jis- b 4 0 ». wiaitmw 

3 3C:<i;oT3»ASn&#7£\ ■9-fe7*6±©«7XA 
0 a. 4 1 aS^TUT^-5. 

[0 0 2 3] *l/TWB±«««4 10T««iQ«K 

a, ammoum 2**3*3 cur. 5**>sa*s/ 
-;VH'J >^4 s^iEBsnt^*. c©->-;i/HU> 

31i, S#©*¥8?4 3 a, RtfR#¥«U 3 at 
*A!ttait«4 3b3J>6JftD. d©*lMS4 3 bfl*. tt 
ffl*»X»fB#3 IK. «*.tf*JVb»CJ:r3TH»a a? 

[0 0 2 4] ■ebTi©->-;UHU>^4 3©W«fc 
B, 3/-JUFU>jT4 3&K44lfiH*&&U 7;U5X 
^ASW»ffilc<fcoT«l^$nfc*¥S84 4 at, 
854 4 b^<=>fc3£«eW4 4*t^(c»A$tlT^ 
*. &£->-JVF<J>4M3©±«SBiffiH£83©35 
#«t©IBIfc»i. 7y**©*Jit«MBa»S&*l6*U> 
^4 5*<&tte>ftT^5. 

[0 0 2 5] S!l31$g§3©Tg5»Ctt. %®#y7l3.£<D 

X2s§i^*a5 1 5 2jW£«a$ftT;fe 30 

0, lJ-fe7 r 4 6©^HKEBSnfcMtll/N , y7;Wffi2 5 
SttUT, 4ffiag2rt«. 1 OmTo r r~l 0 OmT 
o r rrt©ffi«©«ffiS(C^T»^gilr-r5C:t^lB 

[0 0 2 6] ^{CdOXy^^^SSlOiS^Ka*© 

0 k H z ®8E&«#£l±l#'r3iS5ra&«IS 5 3 # S© 
&£S§5 4S^UT«J&$nS«^t^-3T^ 
•5. -^±IB«g4 lK^LTtt. 8£8§5 5S^b 40 
T. AttR«<N6Mtt«l( 5 3«t0t>S^lMHz£Jl 
±©$i&&. 0JAtf2 7. 1 2MHz©i!Sfflifc«;f7£lti 
£-f*£5ffl&«i!g 5 6 *>£>©©*#, #;(57V-h3 2 

[0027] iftfeaag£83©<8igBKtt. y-vtv\,i 

6 1 S^-UTP-Hn>y^S6 2 »tR$L.TV>5. j;© 
D-FO-y7&6 2rtlCte, &fflag«Tc&S'?XAW 

*jaa$S3rt©fflas2t©w-c«ji-rsfc»©, ts 
[o o 2 8] fcgjsema^sxy^^gBi©*® 50 
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6 

XAW©KfclBI (S i O:) \ZftLTX.V?>>fym? 

z>t8,G<»<femm\z?^xwiwt%t> £-ry-b/vi>7 
$2tag2pm$8A3ns. ^t^gBSj^-^s©^ 

(CiO. ^7*6ttT®bT7XAW£ttBl9©8«B 
ttSIKi&S. *LT«&¥S6 3lw<koT<7XAWa<i& 

ftM8NC±oTiH:7*6ttffi£©&a&fi*T±#-r 

[0029] ^-eaaa^rtat, a^sit^ss 1 ic 

<koTteffi£nT^€?> JffJfcCJte-SKfcofcft. «ia 
#7&*&i!S3 9^SCF 4 #7a<&ifc£n, ffla^2© 

Wltf 1 OmTo r rlcKfc. gtfcSns. 
[0 0 3 0] -5-UT±gB«ffi4 KC^bTi9i^&«tlS5 
8*>6H«»««2 7. nMHzffllSBSWW 
n*t. ±8Bttffi4 1 6 tcMlc^Xvat 

£jg£h-5. *fcH*iJ:DftWca»lT U^fiTF©* 
-f5>7"«n) SfcoT. D-fe^6KJ*UTS5^iS« 
«5 4»&mtlM«8 0 0 kHz©B5S»«*^«JS$ 

«toT^XAW*i^-^SStt*CtSKitT$«. 
■?-LTS64bfe^7Xv(C«koTffla^2rt©CF < ^ 

9 Gmzwrnznit/w Tzmmz&vx-taxK&g. 

*t3>hn-;wsn^o, >>XAwaffl©->>J3>Kfl2 
& (SiOa) SXy^^UTtK. . 
[0 0 3 1] C©#&D~fe7**6K:H:, 

$nfe->-;u h u >^4 3 *ifl:an, p^t^*?^ 

2/^1 l©±ffit±fi|5«ffi4 l©Tffit©M±OfcfiH 
**?7'*fl|j£LTV>.&©-C, •y-ir7'^6t±g5«ffi4 
1 t©Wlc»4b&77XT©l£«««)A^n. 
Xv©fBSttS5<«:^T^-5. fc^5^a^2rt©JE 
1 OmTo r r t^Sit&^J^arc&oTfc. 7 

?XToa««tt*«K:iiMrr* z. tun**, 

[0 0 3 2] U*»t><7XAW©«HKtt, rt<W7*-* 
XU>^2 l*tEfi$nT^«>©T. WIE7^5!l7v ? * 
;H*S4^J:< 7XAWICAttb. <7XAWg®©->U 3 
(S lOi) <DXy^>ifU-Y\t. -®S5< 

[0 0 3 3] tC5"CJl©J:^*X-y?->yffla©S. 
5aa^2f*9lCtt, ^U3>K<kK (S 10:) Sr. CF 
&©#*. eH^tfCF^ CHFs^t*ffl^TX«y9 1 > 
^LfclR©S^J««5tUT, 0J*.tf*-#>£©&H 
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7 

tt**»«UTV>**>-;WHU >94 3©^ffli!F08l5» 

[0 0 3 4] iDP^fnti, ±SB^ffi4 1 t**oT 
V>*B# mSVT^Z&ft) IC^Lfc->-JVH'J> 

3©Tffi<BI3tffi (0 2* ©LTSSnfc8B#) tt, 
'T:*>roAWK<£oT&fl<»:fcoT:fcD, -?"©*S*, £ 
ffi02tfOL^iS tt£B#tt7W#B & < ft o 

»»tsnTv»*e««tf4 4Cfiaisn*. e«B#4 

* 4 3 tC*3ttSfc$B;|*4 4 tiSSUfc^'fe-t-O^tC 

.koTionsn*. bps, irlBia2*©L-c*ufc«B» 

©*fcS-#\ *¥6E4 3 a©TBB£B2fctfSBB4 3 
•J >if4 3©x#jW£b^T^XU7ttBBifcD, 

x#©ft*a««i*. sn*©T**. 
[0035] *fc«>*»*fpffi»**a-3T^*eiia5« 

©t. e*«#4 4a#:tt:/5XvKS»B3ft*;:fc 

[0 0 3 6] fcC5-CBEU&e»»H4 4©«tt£« 
*ntf. e#fiB»4 4*tj&53»tt. T£5fc*tt->-,)PF 

•j >i/4 3 ©TMfflaait^fl!i«Bicea-r-5^s*»» 

D, *©fc*fiW«*f4 4tt. ->-A-FU>^4 3©T 
««*fflt^«*Bfcifi*l/T»A*nTV>*. *©& 
fcBU S5fc->-;UH>J>^4 3©TBfflJSBt^«tI 
BBfcBfc3M»J:<fiSM-*KH:, B*.«H3fcjRLfc 

nuiite«. &*wh*. hi. 2tH-#ft 
w«n*»*m. BBB««fcH--©»WBj*fc*bT 

[0 0 3 7] SPti0 3»C^U;fcB(£«, fcaS5B«4 4© 
SBfid. "3* D-9-fe^6 fc©»BB£&«3/-JVFy 
>if4 3TBB£tt«©Bfc, B2B4 6£J&jSLfc<b 

ofc&te. X£B4 6^<t-DT->-;l/HU>^4 3©± 

bb. rtfflsices^ns©*t«i©i$n. ^©»34$«t< 

->-*FU>^4 3©TfflB*B. fl-WSffi^tegS 
n-5©Tfc£ 0 ft43WI2»$14 6©g®B4 6 afc. 

84 4iwwrnii»o. ±bb. i'jB'vobB'MWMs 

ftiSB^©i»es^Bi6]±-r4. 
[0038] bbsim-ci*. i:semB4 i©Batti: 

ffifi-r4->-;VFU>5 r 4 3l*3»C©*. e»SB«4 4S 
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8 

-A'F'J^iM 3fc»flrr«» U"te:/*6©Bffl«K:tt 
BT-Sfl-B7:t-#X , J>^2 2©A8£, iriHfci&gB 
*f4 4fcH«fcBW«tt4 7«, n«7*-*XU>y 
2 2©±Bfifl, *fflBDfc»«C»Al/"CbJ:V>. *3 
•rntf. ^*>*<AttLTilSa 1 fcfc£04*©MT^£ 

nfcx'j7©^&, nGfi9ffitt4 7*<}&k *ft£* 

<H7*-*X>J>^2 2©±B<HSB. fl-B*ffilc£i§ 
•$-«©T?, Iin6*Ml7*-*XU>y2 2©±Hfl* 

B. *B*Btt. iisfit*oT. 5*#©w«««»i!an 

10 «. <b$ B3©«d&BB. e«B 

#4 7©£BBCXgfl£BJ&ls&Q. B»£B©Sffi 

BicsecKtt&aBitBtf. B3©«^ti^#. 

[0 0 3 9] fcfcBffibfc^BBfck 5'U3>©¥»* 
"}XABB©5"Jn>»ftK (S id) 

w«te©xy^>^D-fexsrSJfi-r?>getUT i bt> 

%*A/*BT*, £6K#«!iafc*K 9XAICB61", 

-»?£B. My9V>9mW, CVD&BiLTfc 
[0 0 4 0] 

[9SB©»«] tMl. 2©BWlzJ:ft«. g'J&t- 

^s^tt-5ctJS<. «»*rt«©e««»*^Asn 

TV»*xU7fc»«UfclMW**B , b»fiifc*. fto 
0, IteftBLT^fcKfc&fcBfcBBafta. 

KJ:fttf, ^tfjWtJtl^-r^lMWfroBBB «aaB 

[HB©WBfcaftB] 

[HI] *»W©3)0tBK*«>*Xy5 t >yBfll©BB 
[02] H 1 ©X •^5 1 >^g@tc*5tt?> ->-^ F U >9 

#ifi©se?a;AiKWBT*s„ 

40 [B3] Hl©Xy?->d^lBC:*Jt*e«««©BB 
«K»SH»J*Lfc«?S*"r»WBTfc*. 
[04] Hl©Xy^>yBBK*tt45l«7*-*X 

u >y©rt«fce»«t«a«ic»Ai/fc«Ts*-rR 

1 x»/^>^gB 

2 &a£ 

3 saa^B 

6 U-fe^ 
50 2 1 rt<H7*-*^'J>^ 
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(6) 



22 nmy*-t>zv>tf 

4 i ±umm 

4 3 ->-;UH'J>^ 

4 4 &mmt 
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10 



5 2 ftftff 

5 3. 5 5 i65^SE«ilS 

w ?xa 



[01] 




[02] 




21b 23 
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